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INTRODUCTION
Ca Mau Peninsula (CMP) is one of five large regions of the Mekong River Delta (MRD), which includes Can Tho, Hau Giang, Soc Trang, Bac Lieu, Ca Mau, and a part of Kien Giang provinces. CMP plays an important role in economic and social development in Mekong delta region and Viet Nam. Most of this area terrain rise from 0.2 to 1.0 m and the main slope is northeast -southwest. The alluvial settlement from Hau river has formed natural level a high terrain along Hau river, and low terrain toward Cai Be, Cai Lon rivers, and west Sea. Groundwater is one of the main water resources supplying for people's lives and economic activities (agriculture, industry, aquaculture, ...) in the studied area. In recent years, economic development and population explosion in the region make water resource for human demands increasingly scarce.
Therefore, studying the quality and quantity of groundwater resources in CMP serving the planning and management of groundwater resources to ensure sustainable development is an urgent issue today. Several previous studies have evaluated the quality and quantity of the aquifers in the Mekong Delta (Bui Tran Vuong et al., 2013), and the planning schemes of utilization and protection of groundwater resources has been carried out in provinces of Soc Trang, Can Tho, Hau Giang, Bac Lieu by the experts in the Division for Water Resources Planning and Investigation for the South of Viet Nam. These researches have identified potential reserves of groundwater resources in the region and have built up a map of fresh -salt distribution of the aquifers in Mekong Delta. However, the Mekong delta has complex geological conditions (Bui Tran Vuong et al., 2013). Therefore, there is a need to determine the origin of the groundwater formation to ensure planning and sustainable exploitation of the area. In previous studies, scientists came up some of different perspectives: the groundwater resources of Mekong delta are originated from Cambodia, and Southeast of Viet Nam; the groundwater is originated fossil -water; and the groundwater is originated from rainfall and surface water (especially from Tien and Hau rivers). In this study, the authors analyze origins of groundwater formation in middle -upper pleistocence aquifer (this aquifer now was exploited exceeding in the region), and present some opinions about those processes to help plan, manage and use groundwater resource in Ca Mau peninsula. ). The qp 2-3 aquifer is not exposed on surface which is directly covered up by impermeably geological formations middle -upper pleistocene marine origin (mQ1
) which is not continuous due to some of location is eroded by rivers (Q1 3 ). As the result, there is water exchange between the qp 2-3 and qp 3 aquifers. According to the results of analysis collected from 268 boreholes, the top depth of aquifer ranges from 9.7m to 132.5m, 56.0m on average; the bottom of aquifer ranges from 24.5m to 179.0m, 63.6m on average; The minimum thickness is 2.00m, the maximum thickness is 100.3m, 41.5m on average (Dao Hong Hai, 2014). Hydrogeological crosssections ( Figure 2 ) shows that the bottom of qp 2-3 aquifer tend to sink deep at the Soc Trang Province and southeast study area, and rise up at northeast and southwest study area. Similarly, cross sections in figure 2, show that the bottom of aquifer lower from northwest to southeast and expand in some areas such as Can Tho City, and Bac Lieu city.
USED DATA AND MENTHODS
The study is based on 90 analysis samples in the qp 2-3 aquifers, which were taken from national monitoring stations, the hydro-geological boreholes, the groundwater extraction projects, the whole of them belongs to the project "Assessment the impact of climate change on Mekong delta groundwater resources, proposed solutions" (Bui 
RESULTS AND DISCUSSION
We have identified background values of major ions in groundwater based on statistical analysis of 90 groundwater samples and error elimination ( (Figure 3) . In addition, to determine the distribution of freshsalt boundary of groundwater of the qp 2-3 aquifer in CMP the authors based on geophysical cuments and chemical analysis results of 90 oundwater samples, which are described in Figure 7 . In Figure 7 shows the distribution of the total dissolved solid (TDS), with:
-TDS <1 g/l is the fresh groundwater (blue); and -TDS >1 g/l is salt groundwater (red).
Clasification results of the Xulin method about groundwater is shown in Figure 8 . Overlaping 2 map (fresh-salt boundary map and groundwater classification map of Xulin method) show that the groundwater samples which have origin bicacbonnatsodium, continental environment are distributed on the saltwater background even themselves has TDS >1 g/l and also groundwater samples which have origin Mg-Cl marine origin, Cl-Ca deep metamorphic origin are distributed in areas with TDS <1 g/l. The authors have used Mercado plot, Gibbs plot, Piper diagram, and hydro-geochemical plot to explain the formation of these groundwater origins.
Results of Mercado analysis (Figure 9) show that the upper branches of plot which have groundwater samples tend to shift toward the upper left corner proving in the groundwater formation had occurred freshwash process, and the centre of plot there are many groundwater samples show that in the groundwater formation had occurred the mixture of groundwater types which there are different origins.
The results of the analysis according to Gibbs plot (Figure 10) , showing the composition of the groundwater samples Na (Na + Ca), Cl (Cl + HCO3) moved to the upper left of the plot have groved evaporation, weathered process in the aquifer, and the plot also shows that there is no involvement of rainwater and river water in recharge process, the upper right corner appears few groundwater samples proved sea water also intrusive, but very little. The results of analysis by Piper diagram (Figure 11) , salinization process has occurred in the past and nowaday is positive influence, and the process of fresh-wash forming and developing in the region. According to the hydrogeological cycle in CMP in Figure 12 shown that there are 2 types of hydro-geochemical sections in the provinces of Ca Mau and Soc Trang, where there are anomalous about chemical composition of groundwater in the qp2-3, first type is a reversible cycle, the second type is a mixture cycle, and during to forming the pleistocene sediments are transition process from marine transgression process to marine regression process. therefore, the groundwater has many origin types, and is most evident in Soc Trang Province. 
CONCLUSION
Based on classification results of Xulin showed 4 groundwater types in qp 2-3 aquifer of Ca Mau peninsula, to combine analysis results follow Xulin with results of the Gibbs plot, Mercado plot, hydro-geochemical section, and Piper diagram could explain the types of groundwater origin formation in the area as follows: The marine transgression process creates groundwater origin is magnesium -chloride marine origin (29 samples), then go through the sedimentation process and tectonic movements have created groundwater origin is Calcium chloride deep metamorphic environment (11 samples), then undergo marine regression process, the freshwash process, the driftwood washing and solution process which have transported groundwater from elsewhere to form fossil water, that made groundwater has origin is sodiumsulfate, the continental leaching origin (24 samples), and followed by development of evaporation and weathering processes create groundwater has origin sodium -bicarbonate continental environment (26 samples). To determine the exact time of these processes, we need to carry out research projects to analyze the absolute age of the groundwater (method of isotope hydrogeology) that will demonstrate more clearly the role of the processes and the time of groundwater formation in the qp2-3 aquifer of Ca Mau peninsula. 
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